Experimental
General Information. All manipulations were carried out under oxygen-and moisture-free conditions under argon using standard Schlenk or Drybox techniques.
Solvents and reactants were obtained from commercial sources or were synthesized. Dichloromethane (CH2Cl2) was purified according to a literature procedure, 1 dried over P4O10, stored over CaH2 and freshly distilled prior to use. Diethyl ether (Et2O) and tetrahydrofuran (THF) were dried over Na/benzophenone and freshly distilled prior to use. n-Pentane and n-hexane were dried over Na/benzophenone/tetraglyme (tetraglyme = Me(OCH2CH2)3OMe) and freshly distilled prior to use. Fluorobenzene (PhF) was dried over CaH2, freshly distilled and degassed prior to use. Deuterated dichloromethane (CD2Cl2) and PCl3 (Merck, for synthesis) were dried over P4O10, freshly distilled and degassed. LiAlH4 (abcr, 95 %), MgSO4 (dried, 99 %, Grüssing) and n-Butyllithium (Acros, 2.5 mol/L in hexanes) were used without further purification.
Mes*H and Mes*Br were prepared according to literature procedures. F: CFCl3 δref = 0 ppm). All measurements were carried at room temperature unless denoted otherwise. For NMR spectra simulation, the calculated and experimental 31 P NMR spectra were transferred to gNMR. 5 The full lineshape iteration procedure of gNMR was applied to match the calculated to the experimental spectrum. The signs of n J( IR spectra of crystalline samples were recorded on a Nicolet 380 FT-IR spectrometer with a Smart Orbit ATR unit at ambient temperature. Cl1A-P2A-P3A 99.47 (8) Cl1B-P2B-P3B 99.1 (9) P3A-P2A-P1A 83.17 (6) P3B-P2B-P1B 82.9 (7) C19-P3A-P2A 103.9(2) C19-P3B-P2B 98 (1) C19-P3A-P4A 109.6(2) C19-P3B-P4B 111 (2) C19-P3A-Ag1 P2A-P3A-P4A 84.23 (6) P2B-P3B-P4B 84.3 (6) Cl2A-P4A-P1A 99.83(7) Cl2B-P4B-P1B 99.8 (9) Cl2A-P4A-P3A 101.00(8) Cl2B-P4B-P3B 100.9 (9) P1A-P4A-P3A 82.56(6) P1B-P4B-P3B 82.2(7) C2-C1-P1B 129.5(9) C20-C19-P3B 111 (1) C6-C1-P1B 106.9(9) C24-C19-P3B 128 (1) C6-C1-C2 119.5(4) C24-C19-C20 119.3 (4) C3-C2-C1 117.1(4) C21-C20-C19 116.9(4) C1-C2-C7 124.9(4) C19-C20-C25 125.8(4)
P1A-C1-C2-C7 46.9(6) P1B-C1-C2-C7 54(1)
P3A-C19-C20-C21 −142.9(4) P3B-C19-C20-C21 −147.1 (9) P3A-C19-C20-C25 44.4(6) P3B-C19-C20-C25 40(1)
Symmetry code: (i) −x+1, −y+1, −z+1. Table S3 . 31 P NMR data of 3 + as derived by spectrum simulation. Calculated values (GIAO method) are given in brackets. Values in italics have higher uncertainties due to the low signal to noise ratio. 
Additional spectroscopic data
X δ [ppm] J [Hz] PA PB PM PX PA +126.9 (+138.8) JAA' = +1 (+1) PB +122.1 (+133.4) JAB = −12 (−20) JAB' = +1 (+1) JBB' = 0 (0) PM +16.8 (−1.4) JAM = −215 (−170) JAM' = +9 (+8) JBM = −248 (−218) JBM' = +2 (+2) JMM' = +122 (+102) JMM'' = +1 (+1) JMM''' = +101 (+84) AgX - JAX = −44 (−33) JBX = −3 (−1) JMX = −468 (−367) JMX' = +6 (+6) JXX = +10 (+10)
Computational Details
All computations were carried out using the Gaussian09 program package 9 and the standalone version of NBO 6.0. [10] [11] [12] [13] The Kohn-Sham wave function was calculated using the hybrid DFT functional PBE0 [14] [15] [16] , using a cc-pVDZ basis at H, C, F and Al, an aug-cc-pVDZ basis at P and Cl, [17] [18] [19] [20] [21] [22] as well as an energy consistent, fully relativistic pseudopotential of the Stuttgart/Cologne group (ECP28MDF) 23 in combination with a suitable aug-cc-pVDZ basis at Ag
24
. P-Ag coupling constants were calculated using a DZP basis at H, C and Cl 25 and an ADZP basis at P 25 and Ag. 26 All structures were fully optimized and confirmed as minima by frequency analyses.
Partial charges were determined by Natural Population analysis using the NBO program. Chemical shifts and coupling constants were derived by the GIAO method. [27] [28] [29] [30] [31] The calculated absolute shifts (σcalc,X) were referenced to the experimental absolute shift of 85 % H3PO4 in the gas phase (σref,1 = 328.35 ppm), 32 using PH3 (σref,2 = 594.45 ppm) as a secondary standard:
At the PBE0/aug-cc-pVDZ level of theory, σcalc,PH 3 amounts to +633.04 ppm. It should be emphasized that all computations were carried out for single, isolated gas phase molecules. There may well be significant differences between gas phase, solution and solid state data. 
PH3 (NMR standard)

NBO analysis
Summary of Natural Population Analysis: 
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